Introduction
In economics, land is one of the three factors of production beside Labour and capital. Land considered as the primary among the natural resources found within a nation [1] . Land the foundation of all forms of human activity, from it we obtain the food we eat, the shelter we need, the space to work and the room to relax.The activities and inputs people undertake in certain land cover type produce change or maintain it.
According to Subramani, changes in land cover occur even in the absence of human activities through natural process [2] . Social-economic and environmental factors are involved for the changes in morphology and land cover and varies considerably from place to place.Agriculture sustains generations through many ways but the most fundamental is direct food or crop products that people need in order to live, if this spatial sector is threatened, then food insecurity rises.
Land use under agriculture therefore keenly need be protected against invasion by other land use and if need be then the invasion should be minimal and controlled. Sugar and sugar products have highly contributed to economic growth at both local and national level. Sugar is immensely used to manufactures various kinds of human consumption staffs, therefore to avoid loss of this crop then proper measures should be put in place to control spatial encroachment based on timely land use/cover information.
Agriculture in Kenya leads in the activities and inputs people undertake on land relies heavily on small scale farmers for cane supply but [3] , said failure to pay farmers on time has resulted to accumulated arrears. According to Kweyu this has led to a significant number of farmers abandon cane growing for other crop farming [4] . He also mentioned payment challenges resulted to thousands of farmers opting for other crops where maize and beans were main preferred alternative.
Not only in Kenya elsewhere in Bangalore, Karnataka India sugar farmers shifted to maize and other cash crop in the year 2009.Rajyashree reported that their primary reason for the shift was high cost of cultivation and unattractive prices offered by the Indian Government [5] . The other reason for losing interest in the cane farming was the long growing periods. In Kenya Most of the land under sugarcane is owned at individual level, they are therefore at liberty in deciding on how to use their land. The decisions can be taken based on individual land owners or other entity that controls individual owners. Meaning there is no proper policy and regulation on land use.
Remote sensing data is mainly used to determine what the earth surface is covered of at some point in time. Comparing timely satellite images using change detection methods may result to change or no change. Aspects mainly considered when analysing change detection include detecting the occurred change, identify the specific feaure where change Regional economic activities include crop and livestock farming with maize and sugarcane as most significant crops. "Ugali" is the traditional food also known as "Obusuma" in Luwanga made from either maize or cassava or millet flour, a meal is never complete without some "ugali". MSC is the cover.According toOkoth [3] , the sugar industry is known to be a major contribution to the agricultural sector, which is one of the mainstays on the kenyan economy and support live hood of at least 25% of the Kenyan population. If well managed it could play a major role in the country's economic growth. The subsector accounts for about 15% of the agricultural Gross Domestic Product (GDP), and the dominant employer and source of livelihoods for most households in Western Kenya comprising Nyanza, Rift Valley and Western regions.
Okoth [3] 85% the total area under sugarcane in Kenya belong out growers who are basically small-scale farmers. The remaining area is largely under sugar companies known as nuclear estates. Factories depend on farmers to supply the sugarcane for processing. In Kenya there are three major sugar belts namely Nyando, the Western Sugar belt and the South Nyanza that have majored in sugar production in support of the Kenyan economy.
Farmers used their fields entirely on sugarcane farming from which their produce earned them income to sustain their domestic needs.Various factors such as economic, Government and company policy, culture, population, household level decisions, technology and size of land among others are likely to influence greatly land use/cover of a point in time. Some of this factors have contributed to the reputation of this region became a past tense.The miller period, Sugar factories owned by the government announced a combined loss of 6.1 billion [7] . Basing on the loss, farmers are giving up on sugarcane farming which was once a cash crop and opting for other alternative crop. Kennedy found out that maize is the main staple food crop in Western Kenya [8] .
It is in line with the background that the study gets to assess the level of land use change in the region using three epochs 1984, 2000 and 2015.According to assessment Bayan et al land use/cover changes can be achieved by using different satellite data such as Advance Space born Thermal Emission and Reflection Radiometer (ASTER), Landsat, Satellite pour l"Observation de la Terre (SPOT), Synthetic aperture radar (SAR) and Aerial photograph [9] . Remote sense data together with GIS technology are widely recognized and are cost effective and accurate in gathering data and analysing its spatial distribution of land use/cover. In this case Landsat data was used to determine the characteristics of land use/cover.
Problem Statement
Land use/cover changes are pervasive with no clear understanding of their spatial extends, drivers and impacts to societyin Mumias District. Conventional driving forces bring serious losses of agricultural land, vegetation and land water bodies. Mumias District is not an exception; much has changed gradually from typically known sugar zone in terms of land use in the last 34 years. Much of the land under sugarcane in the region is feared to have reduced and instead replaced by other uses such as settlement, expansion of towns and other agricultural crops.The sugar industry in Kenya is witout a dought in chaos. This has resulted in an increase in poverty amongst farmers and inefficient growth of the subsector.Mumias and Busia District are ranked as higher poverty class and higher risk in terms of food availability and mulnutrition [12] .This indicators have dangerous future implication and are set to worsen if the situation does not change. Discussion with MSC revealed that they have no timely information on land use/cover neccessary to implement land develpment policies.Therefore is still hope for the indusry and therefore theres need to determine the extent to which the land has converted to other use.
Material and Methods

Study Area
Mumias District is between 00 0 36" 00" N to 00 0 24" 00"N latitude and 34 0 21" 00"E to 34 0 39" 00"E longitude ( Figure ISSN Licensed Under Creative Commons Attribution CC BY 1) with landscape relatively flat. Rainfall within the region is relatively high and range between 1295ml-2281ml per year. There two main rain seasons, long and short which begins every March and September months of the year and favours the growth of sugarcane, maize, and beans crops. River Nzoia is the only natural resource apart from land.It crosses through the study area and drains to Lake Victoria.
As per 2009census, it had an urban population of 359, 373 persons accumulating to 0.003% population of Kenya. The oldest and biggest sugar factory in Kenya found within the region.Initially the factory was managed by its founders known as British Booker Teta before handing over to Kenyan Government.The Booker Teta attracted massive growing of sugarcane, which was a primary source of income.
The choice of the study area based on the personal experience on the region and the fact that most of the sugar consumed in the country is from the same region. The study area is the largest sugar zone in the country where sugarcane was prevalent, and produced approximately 60 to 65% of the total sugar countrywide [10] . 
Data Acquisition and Preparation
Type of data involved were primary and secondary data of which Primary data collection involved actual field visit to capture GPS feature points and also familiarize with the local area. Secondary data collected from different sources composed of different kinds such as Landsat images, population data, Top sheets, Google earth, road and Rainfall data among others (Table1). Before use, the validity of data was necessary for instance, publication date, accuracy, reliable sources and geographical locations. Landsat5 TM, Landsat7 ETM+, and Landsat8 ( Figure 3 ) acquired from United States geological surveys website (glovis.usgs.gov). Landsat and Google Earth image overlaid each other automatically since they were in the same coordinate system.
To avoid spectral difference all image were restricted to same period and of cloud cover, less than 10 %.The study area was extracted from Kenya administrative boundaries map. Three topographical sheets 101/2, 101/4 and 102/1 were mosaicked to extract the study area.Landsat images and Google Earth (SPOT) were already geometrically corrected at source with coordinate system UTM WGS84. Despite most of the required data being geospatial, topographical sheets were not in same coordinate system and therefore projection and transformation to UTM -WGS84 was necessary to enable integration of data during analysis.
Accurate analysis requires image preparation to clean the image out of unnecessary errors [11] . The process under taken for image pre-processing included spatial Subset Calibration, Pan sharpening and Enhancement to facilitate extraction of accurate information. ENVI 5.1 Software was used to perform all image pre-processing and image processing operations. The ENVI service have added support sensor that includes file open using the metadata and can display multiple views at the same timework with multiple layers of data in one window and allow manipulation of remote sensed images, in terms of vectors and annotation. For data integration, ENVI provides access to Arc-Map tools as it works well with layers.
Data Processing
Two important issues at this stage were choice of classes for image classification and choice of band combination. The classification subjectively meant to suit the needs of user who for this case are MSC, Kenya Sugar Board, local Agricultural officer and farmers to assist them in Planning, management and usage of land in this zones. The study used Supervised classification method with Maximum algorithm.This method uses sample pixels located on the image based on prior knowledge of the person processing.The prior knowledge can be field data, aerial photograph and local knowledge about the study area. Despite the prior knowledge this could not work without support of high resolution image SPOT.The high resolution image assisted in interpretation and location of features on Landsat images through matrix overlay operation (Figure 4 ) using ENVI 5.1 software.Colour Infra-red (CIR)was used to delineate the image classes.
Data Integration
Combination of different data from different source assists in interpretation and analysis. Data sets included multitemporal, multi-resolution, multisensory and multi data type.The purposeof data integration is to extract better and/or more information. Road data overlay on the classified image and overlay of multi-temporal vector layers generated new perspectives on the model themselves.ArcGIS an ideal tool was used to combine different data in a unified geography view.
Result, Conclusions and Recommendations
Result
Vegetation in CIR really pops out red with healthier vegetation being more vibrant. In this case sugarcane appeared in shades of red due to varying growth stages while other Vegetation especially trees appeared dark red. Non vegetated areas such as Built up appeared in blue and grey while dry maize in purple and finally water bodies in cyan ( Figure 5 ). In figure 8 below maize was spread in all direction and likewise to build up, in both some areas were more dense than others while sugarcane appeared in small parches in all direction.Other vegetation seemed to be almost absent except around the MSCand bare land like sugarcane appeared in parches.
Figure 8: Land use/cover classification map of Mumias District based on Landsat
Data integration enabled overlay of road data, accuracy assessment and data analysis for each classified image. Error matrix method is the most recommended in accuracy assessment and is used to assess the accuracy of image classification. This type of accuracy assessment is composed of statistical data (Table 2) namely Kappa coefficient, overall accuracy, User accuracy and producer accuracy. Kappa coefficient lies on a scale between 0 and 1. The coefficient is categorised into levels, which enable compare model prediction and reality. Kappa coefficient above 0.8 represents strong agreement (complete reduction of error), 0.4 to 0.8 represents moderate agreement and below 0.4 indicates poor agreement. The study yielded a strong agreement having an overall accuracy of 96%, 97% and 99% with 0.87, 0.89 and 0.99-kappa coefficient for epoch 1984, 2000 and 2015 respectively. Use of a single data set method of accuracy assessment is less recommended but it was tried in this research to see the river Geographical outcome. In this case the topographical sheets and classified image were overlaid and River Nzoia on both classified image and topographical sheet is a clear evident of a strong agreement in the absence of error matrix method since they overlaid each other perfectly ( Figure 9 ). Single data accuracy assessment is rarely used after realization of Error matrix accuracy assessment since Error matrix assessment is of higher accuracy and the most preferably used.From the results, all the classified images were of strong agreement indicating high accuracy. Landsat8 yielded the best accuracy 0.99 (Table 2 ) and this was because it has 12 bits of the operational land imager (OLI) and Thermal Infrared Sensor (TIR) higher than previous Landsat in this case as TM and ETM+ which have 8 bits. The higher the number of bits, the higher the ability to detect changes on the surface of the earth. In figure 3 above clearly shows the statistical kilometer squared (km 
Land Use/Cover Analysis
The findings on land use/cover image map from processed data showed six information classes as sugarcane, maize, other vegetation, built-up, water body and bare land except road network.Most classes experienced change in almost all directions except the water body class. Statistically the decline of sugarcane was 60% to 21% (Table3) in the period of study. Maize and Sugarcane showed the most significant changes among the classes with 54% increase and 39% decrease respectively between the 1984 and 2015 epochs.Built up class had overall 6% change. From statistics (Table 3) The study evaluated the impacts on economic drop and rise in space densification which were graphically reperesented. Decline in sugarcane farming brought economic downfall since most locals including farmers earned from it. Sugarcane distribution in the region clearly determines the economic factor of this region (Figure 13 ).Farmers have almost 85% of the total area under sugarcane [3] . Sugarcane tremendously declined throughout the period of study as evidenced in land use/cover type ( Figure 10 and table 3 ) in an alarming way with no action on remedy taken.
Space densification increased because of increase in population and development of road which eased accessibility of farm goods. Reduction in Bare land in the last epoch is an indication of most land under use. Population had increased with time as from census 1999-2009 statics rising from 276 932 to 359 373 persons recording 30% rise (Table 1) . Therefore reflecting the same information on 2000 and 2015 (Figure 14) implies the spatial densification has gone up by 9% from 2000.
Conclusions
The study concludes land use/cover changes were realized more in maize and sugarcane. This was evidenced by a tremendous increase in maize farming and reduction in sugarcane farming among other classes. The study also concludes that the major driving forces for land use changes include: size of land, population and road developments. The mix of driving forces varies in time and space in that land that was initially used for sugarcane farming turned out into other agricultural uses. Land use/cover taking another trend by farmers shifting to other crops since sugarcane farming no longer sustained them.Sugarcane is a commercial crop and any further divisions of land into small fragments affect amount of produce and income. The more people in a place continue to move out, in, and within or die the more the land changes through subdivision, sale or purchase. The size of land can change by either gaining or losing. Much of the land is managed by individuals and therefore they are free to make decisions on how to use their land as a property. Both increase and decrease in population also has a large impact on land use since they change density of settlements. Good roads on land use/cover have influenced type of settlement through growth of markets and town"s centers and type of farming.
The study finally concludes that decline in sugarcane farming brought economic downfall resultig into: poverty, low education, and increase in price of sugar, death and insecurity.Poverty and death can be explained by the fact that when the economy is down, then there is no money in circulation and this leads to growth in poverty index day by day and decline in the standards of living which further results into loss of hope in life and early death due to psychological problems. Low education in the sense that lack of income can cause so many youth and young children drop out of school because most guardians depended on money from sugarcane produce. Low cane supply to the factory means low sugar production to an extent of Kenya Government importing sugar to meet the high deficit and making sugar prices go up. Increase in insecurity amongst young men who worked in both sugarcane fields and factory resot to anti-social behavior such as thuggery
Recommendations
The study recommends that information on land use/cover should be provided consistently to control discipline on human and natural action on land having human dimension as greatest factor of land use/cover change. The richness of the archive allows users to exploit time series data to establish long term trends and monitor the rate and charectersistics of land surface change.The technique can reformed way of management of earth surface features. Mangement and control avoid the consequences that come as a result of lack of proper management such as economic downfall in this case lack of space for economic activity due to uncontrolled encrouchment of agricultural land and, uphapharzard construction by human populaion.Remotely sense data and GIS is a powerful tool to derive accurate and timely information on land use/cover spatial distribution therefore should find use in all fields of application with agreeable results.
The study further recommends that the driving forces such as population, transport infrastructure and land size should be controlled. This can be done through controlled settlement and cosolidation of Agricultural land. The fact that sugarcane is a commercial crop that requires large-scale farming, agricultural sector under sugar board of Kenya should use this technique and information to come up with policies concerning management and monitoring of sugarcane spatial fields. Sugarcane cover is under risk invasion in this zone and needs quick intervention to prevent its decline.Farmers have future hope of going back to sugarcane farming, which they love most. However, it is until you know where you physically stand in order to plan, manage and control land use/cover to achieve vision 2030 of sustainable production in the sector.
The study finally recommends that farmers should diversify on other comercial activities which can as well act as source of income. This will help in reducing the negative impacts of land use changes as exploring other commercial activities can act as a source of alterative income.
